Non-fatal major bleeding during treatment with vitamin K antagonists: influence of soluble thrombomodulin and mutations in the propeptide of coagulation factor IX.
The key complication of treatment with vitamin K antagonists (VKAs) is bleeding. The major determinant of VKA-induced bleeding is the intensity of anticoagulation. Individual patient characteristics may also influence bleeding risk. In addition, soluble thrombomodulin (s-TM) levels and mutations in the propeptide of factor (F)IX are important candidate risk factors in this respect. A matched case-control study was designed to search for risk factors that predict bleeding during VKA treatment. We selected cases that had experienced major bleeding during treatment with VKA and matched controls without bleeding complications from the databases of two Thrombosis Services. The controls were matched for indication of treatment, age, gender, type of anticoagulant used and whether or not treatment with VKA was stopped. DNA and plasma were stored of all cases and controls. In total 110 patients and 220 controls consented to participate. The results indicate that s-TM levels, measured by ELISA, may be a risk indicator for bleeding [crude odds ratio 3.25 for the highest quartile vs. the lowest quartile (95% confidence interval 1.40, 7.51)]. Three novel mutations, determined by direct sequencing, in the gene portion encoding the propeptide of FIX were identified that do not seem to play an important role in bleeding risk during treatment with VKAs.